Abstract. In this paper we state an analog of Calabi's conjecture proved by Yau. The difference with the classical case is that we propose deformation of the complex structure, whereas the complex Monge-Ampère equation describes deformation of the Kähler (symplectic) structure.
Conjecture
Celebrated Calabi's conjecture [1] proved by Yau [2] gives a criterion for a Kähler manifold to have a vanishing Ricci curvature. It states that if the first Chern class of a manifold vanishes, then in a given Kähler class there exists a unique Ricci-flat metric. Yau proved conjecture by showing an existence of a solution for the complex Monge-Ampère equation.
In this paper we state an analog of Calabi's conjecture for threefolds. We consider the deformation of a holomorphic volume form, whereas the Kähler form is not deformed. We clarify our result of [3] , where the main equation is non-scalar. Conjecture 1.1. Let M be a compact Kähler manifold of complex dimension n = 3 with c 1 (M ) = 0. By ω and Ω = ρ + √ −1σ denote Kähler form and holomorphic volume form on M respectively. Consider equation
We state notions of positivity and duality for 3-forms and definition for d s operator later in the paper. Now let us restate Conjecture 1.1 in a form free of PDE. Any stable form canonically determines a complex structure on V . Definition 1.4. A real 3-form ρ on real symplectic 6-space is called positive if (1) ρ is stable; (2) ρ is primitive; (3) ω(X, J ρ X) ≥ 0 for any X ∈ V , where ω is a symplectic form and J ρ is the complex structure determined by ρ.
Any positive (negative) closed 3-form is a real (imaginary) part of the holomorphic volume form.
Since we do not deform the Kähler structure, a symplectic differential operator is used.
where α is a k-form and * s is the symplectic Hodge star. The definition of * s is obtained by substituting the Riemannian metric for symplectic form in the definition of the usual Hodge star. 
where ϕ ij = ∂ 2 ϕ/∂x i ∂x j . Obviously, this equation differs from the complex Monge-Ampère equation. In fact, the operator of the equation coincides with a level-p Monge-Ampère operator considered in [7] . Remark 1.9. The uniqueness of the n = 3 case is that a single stable real 3-form determines complex structure [4, 5] . In higher dimensions one needs a pair of real n-forms to determine a complex structure and therefore a pair of functions. 
Mirror Kähler potential
In paper [3] we proposed a new equation for the 3-dimensional Calabi-Yau metrics and proved the solution existence theorem.
Theorem 2.1. Let (M, ω) be a compact Kähler 3-manifold such that c 1 (M ) = 0; let Ω = ρ + iσ be a holomorphic volume form on M . Then the following equation
has solution α, β ∈ Ω 3 (M ) such that
(1) ρ + dd s α and σ + dd s β are primitive stable 3-forms; (2) ρ + dd s α is dual to σ + dd s β in the sense of the stable forms;
However, the main equation of [3] is non-scalar. We relate Theorem 2.1 with Conjecture 1.1 by conjecturing that there exists a mirror Kähler potential. It would be interesting to establish a relationship between the classical and mirror Kähler potentials.
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